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SEQUENCE LISTING 
<110> SmithKline Beecham 3ioIogicals 
<120> Novel Compounds 

<130> BM45324 
<160> 10 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 2442 
<212> DNA 
<213> Bacteria 

<400> 1 

atgcgtaatt catattttaa aggttttcag gtcagtgcaa tgacaatggc tgtcatgatg 60 

gtaatgtcaa ctcatgcaca agcggcggat tttatggcaa atgacattac catcacagga 120 

ctacagcgag tgaccattga aagcttacaa agcgtgctgc cgtttcgctt gggtcaagtg 180 

gtgagcgaaa accagttggc tgatggtgtc aaagcacttt atgcaacagg caatttttca 240 

gatgtgcaag tctatcatca agaagggcgc atcatctatc aggtaaccga aaggccgtta 300 

atcgccgaga ttaattttga gggcaatcgc ttaattccaa aagaaggtct acaagaaggg 360 

ctaaaaaatg ctggcttagc tgtgggtcaa ccactaaaac aagccacagt acagatgatc 420 

gaaaccgagc ttaccaatca atatatatca caaggctatt ataataccga aattactgtc 480 

aaacagacga tgcttgatgg taatcgtgtt aagcttgata tgacctttgc tgaaggtaaa 540 

cctgcacggg tggttgatat taatatcatt ggcaatcagc attttagcga tgcagatttg 600 

attgatgtgc ttgcgattaa ggataataaa atcaatccac tgtctaaagc tgaccgttat 660 

actcaagaaa agctggtgac cagtttagag aatttgcgtg ctaaatatct caatgcaggg 720 

tttgtgcgtt ttgagattaa agatgctaag cttaatatta atgaagataa aaaccgtatc 780 

tttgttgaga tttcattgca tgaaggtgag caatatcgct ttggacagac acagtttttg 840 

ggtaatttaa cttatactca agcagaactt gaggcactgc ttaaattcaa agcagaagaa 900 

gggttttcac aagccatgct tgagcaaaca acaaacaata tcagtaccaa atttggtgac 960 

gatggctatt attatgctca aatccgtcct gtaacacgca ttaatgatga aagtcgtacg 1020 

gttgatgtgg aatattatat tgaccctgta caccctgtct atgtacgccg tattaatttt 1080 

acaggtaact ttaagaccca agatgaagta ctccgtcgtg agatgcgaca acttgaaggt 1140 

gcgttggcat ctaatcaaaa aatccagctg tctcgtgcac gcttgatgcg gactgggttt 1200 

tttaaacatg ttaccgttga tactcgtcca gtacccaact cacctgatca ggttgatgta 1260 

aattttgtgg ttgaagaaca accttcagga tcatcaacca tcgcagcagg ctactctcaa 1320 

agtggcggtg taacttttca atttgatgtt tctcaaaata actttatggg tacaggtaag 1380 

cacgtcaatg cttcgttttc tcgctctgag acccgtgagg tgtatagttt gggtatgacc 1440 

aacccatact ttaccgtaaa tggcgtctcg caaagcttga gtggctacta tcgtaaaacc 1500 

aagcacgata acaagaacat tagtaattat gtacttgatt cttatggtgg ctcattaagc 1560 

tatggatatc caattgatga aaatcaacgc ataagctttg gtctgaatgc tgacaatacc 1620 

aagcttcatg gcggtcgttt tatgggcatt agtaatgtca agcagctgat ggcagatggt 1680 

ggcaaaattc aagtggataa taatggcatt cctgatttta agcatgatta cacaacctac 1740 

aatgccattt tggggtggaa ttattcaagt ctagatcgcc ctgtatttcc aacccaaggc 1800 

atgagtcatt ctgtagattt gacggttggt tttggtgata aaactcatca aaaagtggtt 1860 

tatcaaggca atatctatcg cccatttatc aaaaaatcag tcttgcgngg atacgccaag 1920 

tcaggctatg gcaataattt accattttat gaaaatttct atgcaggcgg ctatggttcg 1980 

gttcgtggct atgatcaatc ctctttgggt ccacgctcac aagcctattt gacagctcgt 2040 

cgtggtcaac aaaccacact aggagaggtt gttggtggta atgctttggc aactttcggc 2100 

agcgagctga ttttaccttt gccatttaaa ggtgattgga tagatcaggt gcgtccagtg 2160 

atattcattg agggcggtca ggtccttgat acaacaggta tggataaaca aaccaitgat 2220 

ttaacccaat ttaaagaccc acaagcaaca gctgaacaaa atgcaaaagc agccaatcgc 2280 

ccgctactaa cccaagataa acagttgcgc tatagtgctg gtgttggtgc aacttggtat 2340 
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acgcccattg gtcctttatc tattagctat gccaagccat 
cagaccgata cggtacagtt ccagattggt agtgtctttt 



aa 



tgaacaaaaa acaaaatgat 



2400 
2442 




<210> 2 

<211> 813 

<212> PRT 

<213> Bacteria 

<400> 2 

Met Arg Asn Ser Tyr Phe Lys Gly Phe Gin Val Ser Ala Met Thr Met 

15 10 15 

Ala Val Met Met Val Met Ser Thr His Ala Gin Ala Ala Asp Phe Met 

20 25 30 

Ala Asn Asp lie Thr lie Thr Gly Leu Gin Arg Val Thr lie Glu Ser 

35 40 45 

Leu Gin Ser Val Leu Pro Phe Arg Leu Gly Gin Val Val Ser Glu Asn 

50 55 60 

Gin Leu Ala Asp Gly Val Lys Ala Leu Tyr Ala Thr Gly Asn Phe Ser 
65 70 75 80 

Asp Val Gin Val Tyr His Gin Glu Gly Arg He He Tyr Gin Val Thr 

85 90 95 

Glu Arg Pro Leu He Ala Glu He Asn Phe Glu Gly Asn Arg Leu He 

100 105 110 

Pro Lys Glu Gly Leu Gin Glu Gly Leu Lys Asn Ala Gly Leu Ala Val 

115 120 125 

Gly Gin Pro Leu Lys Gin Ala Thr Val Gin Met He Glu Thr Glu Leu 

130 135 140 

Thr Asn Gin Tyr He Ser Gin Gly Tyr Tyr Asn Thr Glu He Thr Val 
145 150 155 160 

Lys Gin Thr Met Leu Asp Gly Asn Arg Val Lys Leu Asp Met Thr Phe 

165 170 175 

Ala Glu Gly Lys Pro Ala Arg Val Val Asp He Asn He He Gly Asn 

180 185 190 

Gin His Phe Ser Asp Ala Asp Leu He Asp Val Leu Ala He Lys Asp 

195 200 205 

Asn Lys He Asn Pro Leu Ser Lys Ala Asp Arg Tyr Thr Gin Glu Lys 

210 215 220 

Leu Val Thr Ser Leu Glu Asn Leu Arg Ala Lys Tyr Leu Asn Ala Gly 
225 230 235 240 

Phe Val Arg Phe Glu He Lys Asp Ala Lys Leu Asn He Asn Glu Asp 

245 250 255 

Lys Asn Arg He Phe Val Glu He Ser Leu His Glu Gly Glu Gin Tyr 

260 265 270 

Arg Phe Gly Gin Thr Gin Phe Leu Gly Asn Leu Thr Tyr Thr Gin Ala 

275 280 285 

Glu Leu Glu Ala Leu Leu Lys Phe Lys Ala Glu Glu Gly Phe Ser Gin 

290 295 300 

Ala Met Leu Glu Gin Thr Thr Asn Asn He Ser Thr Lys Phe Gly Asp 
305 310 315 320 

Asp Gly Tyr Tyr Tyr Ala Gin He Arg Pro Val Thr Arg He Asn Asp 

325 330 335 

Glu Ser Arg Thr Val Asp Val Glu Tyr Tyr He Asp Pro Val His Pro 

340 345 350 

Val Tyr Val Arg Arg He Asn Phe Thr Gly Asn Phe Lys Thr Gin Asp 

355 360 365 

Glu Val Leu Arg Arg Glu Met Arg Gin Leu Glu Gly Ala Leu Ala Ser 

370 375 380 

Asn Gin Lys He Gin Leu Ser Arg Ala Arg Leu Met Arg Thr Gly Phe 
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385 3 9 0 395 400 

Phe Lys His Val Thr Val Asp Thr Arg Pro Val Pro Asn Ser Pro Asp 

405 410 415 

Gin Val Asp Val Asn Phe Val Val Glu Giu Gin Pro Ser Gly Ser Ser 

420 425 43C 

Thr lie Ala Ala Gly Tyr Ser Gin Ser Gly Gly Val Thr Phe Gin Phe 

435 440 445 

Asp Val Ser Gin Asn Asn Phe Met Gly Thr Gly Lys Kis Val Asn Ala 

450 455 460 

Ser Phe Ser Arg Ser Glu Thr Arg Glu Val Tyr Ser Leu Gly Met Thr 
465 470 475 480 

Asn Pro Tyr Phe Thr Val Asn Gly Val Ser Gin Ser Leu Ser Gly Tyr 

485 490 495 

Tyr Arg Lys Thr Lys Tyr Asp Asn Lys Asn lie Ser Asn Tyr Val Leu 

500 505 510 

Asp Ser Tyr Gly Gly Ser Leu Ser Tyr Gly Tyr Pro lie Asp Glu Asn 

515 520 525 

Gin Arg lie Ser Phe Gly Leu Asn Ala Asp Asn Thr Lys Leu His Gly 

530 535 540 

Gly Arg Phe Met Gly lie Ser Asn Val Lys Gin Leu Met Ala Asp Gly 
545 550 555 560 

Gly Lys lie Gin Val Asp Asn Asn Gly lie Pro Asp Phe Lys His Asp 

565 570 575 

Tyr Thr Thr Tyr Asn Ala lie Leu Gly Trp Asn Tyr Ser Ser Leu Asp 

580 585 590 

Arg Pro Val Phe Pro Thr Gin Gly Met Ser His Ser Val Asp Leu Thr 

595 600 605 

Val Gly Phe Gly Asp Lys Thr His Gin Lys Val Val Tyr Gin Gly Asn 

610 615 620 

lie Tyr Arg Pro Phe lie Lys Lys Ser Val Leu Arg Gly Tyr Ala Lys 
625 630 635 640 

Leu Gly Tyr Gly Asn Asn Leu Pro Phe Tyr Glu Asn Phe Tyr Ala Gly 

645 650 655 

Gly Tyr Gly Ser Val Arg Gly Tyr Asp Gin Ser Ser Leu Gly Pro Arg 

660 665 670 

Ser Gin Ala Tyr Leu Thr Ala Arg Arg Gly Gin Gin Thr Thr Leu Gly 

675 680 685 

Glu Val Val Gly Gly Asn Ala Leu Ala Thr Phe Gly Ser Glu Leu lie 

690 695 700 

Leu Pro Leu Pro Phe Lys Gly Asp Trp lie Asp Gin Val Arg Pro Val 
705 710 715 720 

He Phe He Glu Gly Gly Gin Val Phe Asp Thr Thr Gly Met Asp Lys 

725 730 735 

Gin Thr He Asp Leu Thr Gin Phe Lys Asp Pro Gin Ala Thr Ala Glu 

740 745 750 

Gin Asn Ala Lys Ala Ala Asn Arg Pro Leu Leu Thr Gin Asp Lys Gin 

755 760 765 

Leu Arg Tyr Ser Ala Gly Val Gly Ala Thr Trp Tyr Thr Pro He Gly 

770 775 780 

Pro Leu Ser He Ser Tyr Ala Lys Pro Leu Asn Lys Lys Gin Asn Asp 
785 790 795 800 

Gin Thr Asp Thr Val Gin Phe Gin He Gly Ser Val Phe 
805 810 

<210> 3 
<211> 2442 
<212> DNA 
<213> Bacteria 
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<400> 2 

atgcgcaac: catattttaa aggttttcag gtcagtgcaa tgacaatggc tgtcatgatg 60 

gcaatgccaa ctcatgcaca agcggcggat tttatggcaa atgacattgc catcacagga 120 

ctacagcgag tgaccattga aagcttacaa agcgtgctgc cgtttcgctt gggtcaagtg 180 

gtgagcgaag cacagttggc tgatggtgtc aaagcacttt atgcaacagg caatttttca 240 

gatgtgcaag tctatcatca agaagggcgt atcatctatc aggtaaccga aaggccgtta 300 

atcgctgaga ttaattttga gggcaatcgc ttaattccaa aagaaggtct acaagaaggg 360 

ctaaaaaatg ctggcttagc tgtgggtcaa ccaccaaaac aagccacagc acagatgatc 420 

gaaaccgagc ttaccaatca atatatacca caaggctatt ataataccga aattactgtc 480 

aaacagacga tgcttgatgg taatcgtgtt aagcttgata tgacctttgc tgaaggtaaa 54 0 

cctgcacggg tggttgatat taatatcatt ggcaatcagc attttagcga tgcagatttg 600 

attgatgtgc tcgcgattaa ggataataaa accaatccac tgtctaaagc tgaccgttat 660 

actcaagaaa agctggtgac cagtttagag aattcgcgtg ctaaatatct caatgcaggg 720 

tttgtgcgtt ttgagattaa agatgctaag ctcaatacca atgaagataa aaaccgtatc 780 

tttgttgaga tttcattgca tgaaggtgag caatatcgct ttggacagac acagtttttg 840 

ggtaacccaa cttatactca agcagaactt gaggcactgc ttaaattcaa agcagaagaa 900 

gggttttcac aagccatgct tgagcaaaca acaaacaata tcagtaccaa atttggtgac 560 

gatggctatt attatgccca aatccgtcct gtaacacgca ttaatgatga aagtcgtacg 1020 

gttgatgtgg aatattatat tgaccctgta caccctgtct atgtacgccg tattaatttt 1080 

acaggtaact ttaagaccca agatgaagta ctccgtcgcg agatgcgaca acttgaaggt 1140 

O gcgttggcat ctaatcaaaa aatccagctg tctcgtgcac gcttgatgcg gactgggttt 1200 

\,Q ttcaaacatg ccaccgttga tactcgtcca gtacccaact cacctgatca ggttgatgta 1260 

'•A aattttgtgg ctgaagaaca accttcagga tcatcaacca tcgcagcagg ctactctcaa 1320 

!>==} agtggtggtg caacttttca atttgatgtt tctcaaaata actttatggg tacaggtaag 1380 

l'^ cacgtcaatg cttcgttttc tcgctctgag acccgtgagg tgtatagttt gggtatgacc 1440 

!.'" aacccatact ttaccgtaaa tggcgtctcg caaagcttga gtggctacta tcgtaaaacc 1500 

t " aagtatgata acaagaacat tagtaattat gtacttgatt cttatggtgg ctcattaagc 1560 

tacggatacc caattgatga aaatcaacgc ataagctttg gtctgaatgc tgacaatacc 1620 

aagcttcatg gcggtcgttt tatgggcatt agtaatgtca agcagctgat ggcagatggt 1680 

ggcaaaattc aagtggataa taatggcatt cctgatttta agcatgatta cacaacctac 174 0 

aatgccattt tggggtggaa ttattcaagt ctagatcgcc ctgtatttcc aacccaaggc 1800 

atgagtcatt ctgtagattt gacggttggt tttggtgata aaactcatca aaaagtggtt 1860 

^| tatcaaggca atatctatcg cccatttatc aaaaaatcag tcttgcgtgg atacgccaag 1920 

ttaggctatg gcaataattt accattttat gaaaatttct atgcaggcgg ctatggttcg 1980 

: *j gttcgtggct atgatcaatc ctctttgggt ccacgctcac aagcctattt gacagctcgt 2040 

)j cgtggtcaac aaaccacact aggagaggtt gttggtggca atgctttggc aactttcggc 2100 

agtgagctga ttctaccttt gccatttaaa ggtgattgga tagatcaggt gcgtccagtg 2160 

atattcattg agggcggtca ggtttttgat acaacaggta tggataaaca aaccattgat 2220 

ttaacccaat ttaaagaccc acaagcaaca gctgaacaaa atgcaaaagc agccaatcgc 2280 

ccgctaccaa cccaagataa acagttgcgt tatagtgctg gtgttggtgc aacttggtat 2340 

acgcccactg gtcctttatc tattagctat gccaagccat cgaataaaaa acaaaatgat 2400 

cagaccgata cggtacagtt ccagattggt agtgtctttt aa 2442 



<210> 4 
<211> 813 
<212> PRT 
<213> Bacteria 

<400> 4 

Met Arg Asn Ser Tyr Phe Lys Gly Phe Gin Val Ser Ala Met Thr Met 

15 10 15 

Ala Val Met Met Val Met Ser Thr His Ala Gin Ala Ala Asp Phe Met 

20 25 30 

Ala Asn Asp lie Ala He Thr Gly Leu Gin Arg Val Thr He Glu Ser 

35 40 45 

Leu Gin Ser Val Leu Pro Phe Arg Leu Gly Gin Val Val Ser Glu Ala 
50 55 60 
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Gin Leu 
65 

Asp Val 

Glu Arg 

Pro Lys 

Gly Gin 
130 
Thr Asn 
145 

Lys Gin 

Ala Glu 

Gin His 

Asn Lys 
210 
Leu Val 
225 

Phe Val 

Lys Asn 

Arg Phe 

Glu Leu 
290 
Ala Met 
305 

Asp Gly 

Glu Ser 

Val Tyr 

Glu Val 
370 
Asn Gin 
385 

Phe Lys 

Gin Val 

Thr He 

Asp Val 
450 
Ser Phe 
465 

Asn Pro 
Tyr Arg 
Asp Ser 



Ala Asp Gly 
Gin 
Pro 



Glu 
115 
Pro 

Gin 

Thr 

Gly 

Phe 
195 
He 

Thr 

Arg 

Arg 

Gly 
275 
Glu 

Leu 

Tyr 

Arg 

Val 
355 
Leu 

Lys 

His 

Asp 

Ala 
435 
Ser 

Ser 

Tyr 

Lys 

Tyr 
515 



Val Tyr 
85 

Leu He 
100 

Gly Leu 



Leu Lys 

Tyr He 

Met Leu 
165 
Lys Pro 
180 

Ser Asp 

Asn Pro 

Ser Leu 

Phe Glu 
245 
lie Phe 
260 

Gin Thr 

Ala Leu 

Glu Gin 

Tyr Tyr 
325 
Thr Val 
340 

Arg Arg 

Arg Arg 

He Gin 

Val Thr 
405 
Val Asn 
420 

Ala Gly 

Gin Asn 

Arg Ser 

Phe Thr 
485 
Thr Lys 
500 

Gly Gly 



Val 

70 

His 

Ala 

Gin 

Gin 

Ser 
150 
Asp 

Ala 

Ala 

Leu 

Glu 
230 
He 

Val 

Gin 

Leu 

Thr 
310 
Ala 

Asp 

He 

Glu 

Leu 
390 
Val 

Phe 

Tyr 

Asn 

Glu 
470 
Val 

Tyr 

Ser 



Lys Ala 

Gin Glu 

Glu lie 

Glu Gly 
120 
Ala Thr 
135 

Gin Gly 

Gly Asn 

Arg Val 

Asp Leu 
200 
Ser Lys 
215 

Asn Leu 

Lys Asp 

Glu He 

Phe Leu 
280 
Lys Phe 
295 

Thr Asn 

Gin lie 

Val Glu 

Asn Phe 
360 
Met Arg 
375 

Ser Arg 

Asp Thr 

Val Val 

Ser Gin 
440 
Phe Met 
455 

Thr Arg 

Asn Gly 

Asp Asn 

Leu Ser 
520 



Leu 

Gly 

Asn 
105 
Leu 

Val 

Tyr 

Arg 

Val 
185 
He 

Ala 

Arg 

Ala 

Ser 
265 
Gly 

Lys 

Asn 

Arg 

Tyr 
345 
Thr 

Gin 

Ala 

Arg 

Glu 
425 
Ser 

Gly 

Glu 

Val 

Lys 
505 
Tyr 



Tyr 

Arg 

90 

Phe 

Lys 

Gin 

Tyr 

Val 
170 
Asp 

Asp 

Asp 

Ala 

Lys 
250 
Leu 

Asn 

Ala 

He 

Pro 
330 
Tyr 

Gly 

Leu 

Arg 

Pro 
410 
Glu 

Gly 

Thr 

Val 

Ser 
490 
Asn 

Gly 



Ala Thr 
75 

He He 

Glu Gly 

Asn Ala 

Met He 
140 
Asn Thr 
155 

Lys Leu 

lie Asn 

Val Leu 

Arg Tyr 
220 
Lys Tyr 
235 

Leu Asn 

His Glu 

Leu Thr 

Glu Glu 
300 
Ser Thr 
315 

Val Thr 

He Asp 

Asn Phe 

Glu Gly 
380 
Leu Met 
395 

Val Pro 

Gin Pro 

Gly Val 

Gly Lys 
460 
Tyr Ser 
475 

Gin Ser 
lie Ser 
Tyr Pro 



Gly Asn 

Tyr Gin 

Asn Arc 
110 

Gly Leu 
125 

Glu Thr 

Glu He 

Asp Met 

He He 
190 
Ala He 
205 

Thr Gin 

Leu Asn 

He Asn 

Gly Glu 
270 
Tyr Thr 
285 

Gly Phe 

Lys Phe 

Arg He 

Pro Val 
350 
Lys Thr 
365 

Ala Leu 

Arg Thr 

Asn Ser 

Ser Gly 
430 
Thr Phe 
445 

His Val 

Leu Gly 

Leu Ser 

Asn Tyr 
510 
He Asp 
525 



Phe Ser 
8 0 

Val Thr 
95 

Leu lie 

Ala Val 

Glu Leu 

Thr Val 
160 
Thr Phe 
175 

Gly Asn 

Lys Asp 

Glu Lys 

Ala Gly 
240 
Glu Asp 
255 

Gin Tyr 

Gin Ala 

Ser Gin 

Gly Asp 
320 
Asn Asp 
335 

His Pro 

Gin Asp 

Ala Ser 

Gly Phe 
400 
Pro Asp 
415 

Ser Ser 

Gin Phe 

Asn Ala 

Met Thr 
480 
Gly Tyr 
495 

Val Leu 
Glu Asn 
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Gin Arg He Ser Phe Gly Leu Asn Ala Asp Asn Thr Lys Leu His Gly 

530 535 * 540 

Gly Arg Phe Met Gly He Ser Asn Val Lys Gin Leu Mec Ala Asp Gly 
545 550 555 560 

Gly Lys He Gin Val Asp Asn Asn Gly He Pro Asp Phe Lys His Asp 

565 570 575 

Tyr Thr Thr Tyr Asn Ala He Leu Gly Trp Asn Tyr Ser Ser Leu Asp 

580 585 590 

Arg Pro Val Phe Pro Thr Gin Gly Met Ser His Ser Val Asp Leu Thr 

595 600 605 

Val Gly Phe Gly Asp Lys Thr His Gin Lys Val Val Tyr Gin Gly Asn 

610 615 620 

He Tyr Arg Pro Phe He Lys Lys Ser Val Leu Arg Gly Tyr Ala Lys 
625 630 635 640 

Leu Gly Tyr Gly Asn Asn Leu Pro Phe Tyr Glu Asn Phe Tyr Ala Gly 

645 650 655 

Gly Tyr Gly Ser Val Arg Gly Tyr Asp Gin Ser Ser Leu Gly Pro Arg 

660 665 670 

Ser Gin Ala Tyr Leu Thr Ala Arg Arg Gly Gin Gin Thr Thr Leu Gly 

675 680 685 

Glu Val Val Gly Gly Asn Ala Leu Ala Thr Phe Gly Ser Glu Leu He 

690 695 700 

Leu Pro Leu Pro Phe Lys Gly Asp Trp He Asp Gin Val Arg Pro Val 
705 710 715 720 

He Phe He Glu Gly Gly Gin Val Phe Asp Thr Thr Gly Met Asp Lys 

725 730 735 

Gin Thr He Asp Leu Thr Gin Phe Lys Asp Pro Gin Ala Thr Ala Glu 

740 745 750 

Gin Asn Ala Lys Ala Ala Asn Arg Pro Leu Leu Thr Gin Asp Lys Gin 

755 760 765 

Leu Arg Tyr Ser Ala Gly Val Gly Ala Thr Trp Tyr Thr Pro He Gly 

770 775 * 780 

Pro Leu Ser He Ser Tyr Ala Lys Pro Leu Asn Lys Lys Gin Asn Asp 
785 790 795 800 

Gin Thr Asp Thr Val Gin Phe Gin He Gly Ser Val Phe 
805 810 

<210> 5 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 5 

actatagggc acgcgtg 17 

<210> 6 
<211> 20 
<2i2> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 6 

cctgcgtttg tttgattgag 20 
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<210> 7 

<211> 61 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 

<400> 7 

aagggcccaa ttacgcagag gggatccaca ggactacagc gagtgaccat tgaaagctta 60 
c 61 



<210> 8 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 



<400> 8 

aagggcccaa ttacgcagag ggtcgactta ttaaaagaca ctaccaatct ggaactgtac 60 
cgtatcg 67 

<210> 9 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Oligopeptide 
<400> 9 

Cys Tyr Ala Lys Pro Leu Asn Lys Lys Gin Asn Asp Gin Thr Asp Thr 
15 10 15 



^ <210> 10 



<211> 17 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Oligopeptide 



<400> 10 

Tyr Leu Thr Ala Arg Arg Gly Gin Gin Thr Thr Leu Gly Glu Val Val 

15 10 15 

Cys 
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SEQUENCE INFORMATION 

BASB027 Polynucleotide and Polypeptide Sequences 



SEQ ID NO:l 

Moraxella catarrhalis BASB027 polynucleotide sequence from strain ATCC 43617 



ATGCGTAATTCATATTTTAAAGGTTTTCAGGTCAGTGCAATGACAATGGCTGTCATGATG 
GTAATGTCAACTCATGCACAAGCGGCGGATTTTATGGCAAATGACATTACCATCACAGGA 
CTACAGCGAGTGACCATTGAAAGCTTACAAAGCGTGCTGCCGTTTCGCTTGGGTCAAGTG 
GTGAGCGAAAACCAGTTGGCTGATGGTGTCAAAGCACTTTATGCAACAGGCAATTTTTCA 
GATGTGCAAGTCTATCATCAAGAAGGGCGTATCATCTATCAGGTAACCGAAAGGCCGTTA 
ATCGCTGAGATTAATTTTGAGGGCAATCGCTTAATTCCAAAAGAAGGTCTACAAGAAGGG 
CTAAAAAATGCTGGCTTAGCTGTGGGTCAACCACTAAAACAAGCCACAGTACAGATGATC 
GAAACCGAGCTTACCAATCAATATATATCACAAGGCTATTATAATACCGAAATTACTGTC 
AAACAGACGATGCTTGATGGTAATCGTGTTAAGCTTGATATGACCTTTGCTGAAGGTAAA 
CCTGCACGGGTGGTTGATATTAATATCATTGGCAATCAGCATTTTAGCGATGCAGATTTG 
ATTGATGTGCTTGCGATTAAGGATAATAAAATCAATCCACTGTCTAAAGCTGACCGTTAT 
ACTCAAGAAAAGCTGGTGACCAGTTTAGAGAATTTGCGTGCTAAATATCTCAATGCAGGG 
TTTGTGCGTTTTGAGATTAAAGATGCTAAGCTTAATATTAATGAAGATAAAAACCGTATC 
TTTGTTGAGATTTCATTGCATGAAGGTGAGCAATATCGCTTTGGACAGACACAGTTTTTG 
GGTAATTTAACTTATACTCAAGCAGAACTTGAGGCACTGCTTAAATTCAAAGCAGAAGAA 
GGGTTTTCACAAGCCATGCTTGAGCAAACAACAAACAATATCAGTACCAAATTTGGTGAC 
GATGGCTATTATTATGCTCAAATCCGTCCTGTAACACGCATTAATGATGAAAGTCGTACG 
GTTGATGTGGAATATTATATTGACCCTGTACACCCTGTCTATGTACGCCGTATTAATTTT 
ACAGGTAACTTTAAGACCCAAGATGAAGTACTCCGTCGTGAGATGCGACAACTTGAAGGT 
GCGTTGGCATCTAATCAAAAAATCCAGCTGTCTCGTGCACGCTTGATGCGGACTGGGTTT 
TTTAAACATGTTACCGTTGATACTCGTCCAGTACCCAACTCACCTGATCAGGTTGATGTA 
AATTTTGTGGTTGAAGAACAACCTTCAGGATCATCAACCATCGCAGCAGGCTACTCTCAA 
AGTGGTGGTGTAACTTTTCAATTTGATGTTTCTCAAAATAACTTTATGGGTACAGGTAAG 
CACGTCAATGCTTCGTTTTCTCGCTCTGAGACCCGTGAGGTGTATAGTTTGGGTATGACC 
AACCCATACTTTACCGTAAATGGCGTCTCGCAAAGCTTGAGTGGCTACTATCGTAAAACC 
AAGTATGATAACAAGAACATTAGTAATTATGTACTTGATTCTTATGGTGGCTCATTAAGC 
TATGGATATCCAATTGATGAAAATCAACGCATAAGCTTTGGTCTGAATGCTGACAATACC 
AAGCTTCATGGCGGTCGTTTTATGGGCATTAGTAATGTCAAGCAGCTGATGGCAGATGGT 
GGCAAAATTCAAGTGGATAATAATGGCATTCCTGATTTTAAGCATGATTACACAACCTAC 
AATGCCATTTTGGGGTGGAATTATTCAAGTCTAGATCGCCCTGTATTTCCAACCCAAGGC 
ATGAGTCATTCTGTAGATTTGACGGTTGGTTTTGGTGATAAAACTCATCAAAAAGTGGTT 
TATCAAGGCAATATCTATCGCCCATTTATCAAAAAATCAGTCTTGCGTGGATACGCCAAG 
TTAGGCTATGGCAATAATTTACCATTTTATGAAAATTTCTATGCAGGCGGCTATGGTTCG 
GTTCGTGGCTATGATCAATCCTCTTTGGGTCCACGCTCACAAGCCTATTTGACAGCTCGT 
CGTGGTCAACAAACCACACTAGGAGAGGTTGTTGGTGGTAATGCTTTGGCAACTTTCGGC 
AGTGAGCTGATTTTACCTTTGCCATTTAAAGGTGATTGGATAGATCAGGTGCGTCCAGTG 
ATATTCATTGAGGGCGGTCAGGTTTTTGATACAACAGGTATGGATAAACAAACCATTGAT 
TTAACCCAATTTAAAGACCCACAAGCAACAGCTGAACAAAATGCAAAAGCAGCCAATCGC 
CCGCTACTAACCCAAGATAAACAGTTGCGTTATAGTGCTGGTGTTGGTGCAACTTGGTAT 



8 




PCT/EP99/03822 



WO 99/63093 



ACGCCCATTGGTCCTTTATCTATTAGCTATGCCAAGCCATTGAATAAAAAACAAAATGAT 
CAGACCGATACGGTACAGTTCCAGATTGGTAGTGTCTTTTAA 

SEQ ID NO:2 

Moraxella catarrhalis BASB027 polypeptide sequence deduced from the 
polynucleotide sequence of SEQ ID NO:l 

MRNSYFKGFQVSAMTMAVMVTVW 

VSENQLADGVKALYATGNFSDVQVYHQEGRI IYQVTERPLIAEINFEGNRL.I PKEGLQEG 
LKNAGLAVGQPLKQATVQMIETELTNQYISQGYYNTEITVKQTMLDGNRVKLDMTFAEGK 
PAR WD INI IGNQH FS DADL I DVLAI KDNK I NPLS KADRYTQEKL VTS LENLRAKYLNAG 
FVRFE I KDAKLNINEDKNRI FVE I SLHEGEQYRFGQTQFLGNLTYTQAELEALLKFKAEE 
G FS QAMLEQTTNN I S TKFGDDG Y Y Y AQ I R P VTR I NDE S RTVDVE Y Y I D PVHP VYVRR INF 
TGNFKTQDEVLRREMRQLEGALASNQKIQLSRARLMRTGFFKHVTVDTRPVPNSPDQVDV 
NFWEEQPSGSSTIAAGYSQSGGVTFQFDVSQNNFMGTGKHVNASFSRSETREVYSLGMT 
NPYFTVNGVSQSLSGYYRKTKYDNKNISNYVLDSYGGSLSYGYPIDENQRISFGLNADNT 
KLHGGRFMG I S NVKQLMADGGKI QVDNNG I PD FKHD YTT YNAI LGWNY S S LDRP VF PTQG 
MSHSVDLTVGFGDKTHQKVVYQGNIYRPFIKKSVLRGYAKLGYGNNLPFYENFYAGGYGS 
VRG YDQS S LG P R S Q AYLT ARRGQQTTLGE WGGNALATFG SELILPLPF KGD W I DQ VR P V 
IFIEGGQVFDTTGMDKQTIDLTQFKDPQATAEQNAKAANRPLLTQDKQLRYSAGVGATWY 
TPIGPLSIS YAKPLNKKQNDQTDTVQFQ I GS VF 



SEQ ID NO:3 

Moraxella catarrhalis BASB027 polynucleotide sequence from strain ATCC 43617 



ATGCGTAATTCATATTTTAAAGGTTTTCAGGTCAGTGCAATGACAATGGCTGTCATGATG 
GTAATGTCAACTCATGCACAAGCGGCGGATTTTATGGCAAATGACATTACCATCACAGGA 
CTACAGCGAGTGACCATTGAAAGCTTACAAAGCGTGCTGCCGTTTCGCTTGGGTCAAGTG 
GTGAGCGAAAACCAGTTGGCTGATGGTGTCAAAGCACTTTATGCAACAGGCAATTTTTCA 
GATGTGCAAGTCTATCATCAAGAAGGGCGTATCATCTATCAGGTAACCGAAAGGCCGTTA 
ATCGCTGAGATTAATTTTGAGGGCAATCGCTTAATTCCAAAAGAAGGTCTACAAGAAGGG 
CTAAAAAATGCTGGCTTAGCTGTGGGTCAACCACTAAAACAAGCCACAGTACAGATGATC 
GAAACCGAGCTTACCAATCAATATATATCACAAGGCTATTATAATACCGAAATTACTGTC 
AAACAGACGATGCTTGATGGTAATCGTGTTAAGCTTGATATGACCTTTGCTGAAGGTAAA 
CCTGCACGGGTGGTTGATATTAATATCATTGGCAATCAGCATTTTAGCGATGCAGATTTG 
ATTG ATG T G CTTG CG ATT AAGG AT AATAAAAT C AAT C C ACTGT CT AAAG CTG AC C G TT AT 
ACTCAAGAAAAGCTGGTGACCAGTTTAGAGAATTTGCGTGCTAAATATCTCAATGCAGGG 
TTTGTGCGTTTTGAGATTAAAGATGCTAAGCTTAATATTAATGAAGATAAAAACCGTATC 
TTTGTTGAGATTTCATTGCATGAAGGTGAGCAATATCGCTTTGGACAGACACAGTTTTTG 
GGTAATTTAACTTATACTCAAGCAGAACTTGAGGCACTGCTTAAATTCAAAGCAGAAGAA 
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GGGTTTTCACAAGCCATGCTTGAGCAAACAACAAACAATATCAGTACCAAATTTGGTGAC 
GATGGCTATTATTATGCTCAAATCCGTCCTGTAACACGCATTAATGATGAAAGTCGTACG 
GTTGATGTGGAATATTATATTGACCCTGTACACCCTGTCTATGTACGCCGTATTAATTTT 
ACAGGTAACTTTAAGACCCAAGATGAAGTACTCCGTCGTGAGATGCGACAACTTGAAGGT 
GCGTTGGCATCTAATCAAAAAATCCAGCTGTCTCGTGCACGCTTGATGCGGACTGGGTTT 
TTTAAACATGTTACCGTTGATACTCGTCCAGTACCCAACTCACCTGATCAGGTTGATGTA 
AATTTTGTGGTTGAAGAACAACCTTCAGGATCATCAACCATCGCAGCAGGCTACTCTCAA 
AGTGGTGGTGTAACTTTTCAATTTGATGTTTCTCAAAATAACTTTATGGGTACAGGTAAG 
CACGTCAATGCTTCGTTTTCTCGCTCTGAGACCCGTGAGGTGTATAGTTTGGGTATGACC 
AACCCATACTTTACCGTAAATGGCGTCTCGCAAAGCTTGAGTGGCTA.CTATCGTAAAACC 
AAGTATGATAACAAGAACATTAGTAATTATGTACTTGATTCTTATGGTGGCTCATTAAGC 
TATGGATATCCAATTGATGAAAATCAACGCATAAGCTTTGGTCTGAATGCTGACAATACC 
AAGCTTCATGGCGGTCGTTTTATGGGCATTAGTAATGTCAAGCAGCTGATGGCAGATGGT 
GGCAAAATTCAAGTGGATAATAATGGCATTCCTGATTTTAAGCATGATTACACAACCTAC 
AATGCCATTTTGGGGTGGAATTATTCAAGTCTAGATCGCCCTGTATTTCCAACCCAAGGC 
ATGAGTCATTCTGTAGATTTGACGGTTGGTTTTGGTGATAAAACTCATCAAAAAGTGGTT 
TATCAAGGCAATATCTATCGCCCATTTATCAAAAAATCAGTCTTGCGTGGATACGCCAAG 
TTAGGCTATGGCAATAATTTACCATTTTATGAAAATTTCTATGCAGGCGGCTATGGTTCG 
GTTCGTGGCTATGATCAATCCTCTTTGGGTCCACGCTCACAAGCCTATTTGACAGCTCGT 
CGTGGTCAACAAACCACACTAGGAGAGGTTGTTGGTGGTAATGCTTTGGCAACTTTCGGC 
AGTGAGCTGATTTTACCTTTGCCATTTAAAGGTGATTGGATAGATCAGGTGCGTCCAGTG 
ATATTCATTGAGGGCGGTCAGGTTTTTGATACAACAGGTATGGATAAACAAACCATTGAT 
T T AAC C C AAT T T AAAG AC C C A C AAG C AACAG CTG AA C AAAATG C AAAAG C AG C C AAT CG C 
CCGCTACTAACCCAAGATAAACAGTTGCGTTATAGTGCTGGTGTTGGTGCAACTTGGTAT 
ACGCCCATTGGTCCTTTATCTATTAGCTATGCCAAGCCATTGAATAAAAAACAAAATGAT 
CAGACCGATACGGTACAGTTCCAGATTGGTAGTGTCTTTTAA 



SEQ ID NO:4 

Moraxella catarrhalis BASB027 polypeptide sequence deduced from the 
polynucleotide sequence of SEQ ID NO:3 

MRNSYFKGFQVSAMTMAVMMVMSTHAQAADFMANDITITGLQRVTIESLQSVLPFRLGQV 
VSENQLADGVKAIjYATGNFSDVQVYHQEGRIIYQVTERPLIAEINFEGNRLIPKEGLQEG 
LKNAGLAVGQPIiKQATVQMIETELTNQYISQGYYNTEITVKQTMLDGNRVKLDMTFAEGK 
PARWDINIIGNQHFSDADLIDVLAIKDNKINPLSKADRYTQEKLVTSLENLRAKYLNAG 
FVRFEIKDAKLNINEDKNRIFVEISLHEGEQYRFGQTQFLGNLTYTQAELEALLKFKAEE 
GFSQAMLEQTTNNISTKFGDDGYYYAQIRPVTRINDESRTVDVEYYIDPVHPVYVRRINF 
TGNFKTQDEVLRREMRQLiEGALASNQK I QLSRARLMRTGFFKHVTVDTR P VPNS PDQVDV 
NFWEEQPSGSSTIAAGYSQSGGVTFQFDVSQNNFMGTGKHVNASFSRSETREVYSLGMT 
NPYFTVNGVSQSLSGYYRKTKYDNKNISNYVLDSYGGSLSYGYPIDENQRISFGLNADNT 
KLHGGRFMGISNVKQLMADGGKIQVDNNGIPDFKHDYTTYNAILGWNYSSLDRPVFPTQG 
MSHSVDLTVGFGDKTHQKWYQGNIYRPFIKKSVLRGYAKLGYGNNLPFYENFYAGGYGS 
VRGYDQSSLGPRSQAYLTARRGQQTTLGEWGGNALATFGSELILPLPFKGDWIDQVRPV 
IFIEGGQVFDTTGMDKQTIDLTQFKDPQATAEQNAKAANRPLLTQDKQLRYSAGVGATWY 



10 



• 

WO 99/63093 



PCT/EP99/03822 



TP IGPLS I S YAKPLNKKQNDQTDTVQFQIGS VF 



SEQ ID NO: 5 

ACT ATA GGG CAC GCG TG 

SEQ ID NO: 6 

CCT GCG TTT GTT TGA TTG AG 

SEQ ID NO: 7 

AAG GGC CCA ATT ACG CAG AGG GGA TCC ACA GGA CTA CAG CGA GTG 

ACC ATT GAA AGC TTA C 



SEQ ID NO: 8 

AAG GGC CCA ATT ACG CAG AGG GTC GAC TTA TTA AAA GAC ACT ACC 
AAT CTG GAA CTG TAC CGT ATC G 



SEQ ID NO: 9 

CYAKPLNKKQNDQTDT 
SEQ ID NO: 10 

YLTARRGQQTTLGEWC 



1 1 
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Figure 2 : Alignment of the BASB027 polynucleotide sequences. 
Identity to SeqID No:l is indicated by a dot. 

+20 * 40 * 

Seqidi : ATGCGTAATTCATATTTTAAAGGTTTTCAGGTCAGTGCAATGACAATGGC : 50 

Seqid3 : : 50 

60 * 80 100 
Seqidi : TGTCATGATGGTAATGTCAACTCATGCACAAGCGGCGGATTTTATGGCAA : 100 
Seqid3 : • 1°° 

* 120 * 140 

Seqidi : ATGACATTACCATCACAGGACTACAGCGAGTGACCATTGAAAGCTTACAA : 150 

Seqid3 ; G : 150 

160 * 180 * 200 
Seqidi : AGCGTGCTGCCGTTTCGCTTGGGTCAAGTGGTGAGCGAAAACCAGTTGGC : 200 
Seqid3 : GCA : 200 

* 220 * 240 * 
Seqidi : TGATGGTGTCAAAGCACTTTATGCAACAGGCAATTTTTCAGATGTGCAAG : 250 

Seqid3 : : 250 

260 * 280 * 300 

Seqidi : TCTATCATCAAGAAGGGCGTATCATCTATCAGGTAACCGAAAGGCCGTTA : 300 

Seqid3 : : 300 

320 * 340 

Seqidi : ATCGCTGAGATTAATTTTGAGGGCAATCGCTTAATTCCAAAAGAAGGTCT : 350 

Seqid3 : : 350 
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360 * 380 + 400 

Seqidl : ACAAGAAGGGCTAAAAAATGCTGGCTTAGCTGTGGGTCAACCACTAAAAC : 4 00 

Seqid3 : : 400 

420 * 440 

Seqidl : AAGCCACAGTACAGATGATCGAAACCGAGCTTACCAATCAATATATATCA : 4 50 

Seqid3 : : 450 

460 * 480 * 500 

Seqidl : CAAGGCTATTATAATACCGAAATTACTGTCAAACAGACGATGCTTGATGG : 500 

Seqid3 : : 500 

* 520 * 540 

Seqidl : TAATCGTGTTAAGCTTGATATGACCTTTGCTGAAGGTAAACCTGCACGGG : 550 

Seqid3 : : 550 

560 * 580 * 600 

Seqidl : TGGTTGATATTAATATCATTGGCAATCAGCATTTTAGCGATGCAGATTTG : 600 

Seqid3 : : 600 

620 * 640 

Seqidl : ATTGATGTGCTTGCGATTAAGGATAATAAAATCAATCCACTGTCTAAAGC : 650 

Seqid3 : : 650 

660 * 680 * 700 

Seqidl ; TGACCGTTATACTCAAGAAAAGCTGGTGACCAGTTTAGAGAATTTGCGTG : 7 00 

Seqid3 : : 700 

720 * 740 

Seqidl : CTAAATATCTCAATGCAGGGTTTGTGCGTTTTGAGATTAAAGATGCTAAG : 7 50 
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Secid3 : : 7 $0 

760 * 780 * 800 
Seqidl : CTTAATATTAATGAAGATAAAAACCGTATCTTTGTTGAGATTTCATTGCA : 800 
Seqid3 : : 800 

820 + 840 
Seqidl : TGAAGGTGAGCAATATCGCTTTGGACAGACACAGTTTTTGGGTAATTTAA : 8 50 
Seqid3 : : 850 

860 * 880 T 900 
Seqidl : CTTATACTCAAGCAGAACTTGAGGCACTGCTTAAATTCAAAGCAGAAGAA : 900 
Seqid3 : = 900 

+ 920 * 940 * 
Seqidl : GGGTTTTCACAAGCCATGCTTGAGCAAACAACAAACAATATCAGTACCAA : 950 
Seqid3 : • 950 

960 * 980 * 1000 
Seqidl : ATTTGGTGACGATGGCTATTATTATGCTCAAATCCGTCCTGTAACACGCA : 1000 
Seqid3 : : 1000 

1020 * 1040 * 
Seqidl : TTAATGATGAAAGTCGTACGGTTGATGTGGAATATTATATTGACCCTGTA : 1050 
Seqid3 : : 1050 



1060 * 1080 * 1100 
Seqidl : CACCCTGTCTATGTACGCCGTATTAATTTTACAGGTAACTTTAAGACCCA 
Seqid3 : 



1100 
1100 
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1120 * 1140 
Seqidl : AGATGAAGTACTCCGTCGTGAGATGCGACAACTTGAAGGTGCGTTGGCAT : 1150 
Seqid3 : : H 50 

1160 * 1180 * 1200 
Seqidl : CTAATCAAAAAATCCAGCTGTCTCGTGCACGCTTGATGCGGACTGGGTTT : 1200 
Seqid3 : : 1200 

+ 1220 + 1240 
Seqidl : TTTAAACATGTTACCGTTGATACTCGTCCAGTACCCAACTCACCTGATCA : 12 50 
Seqid3 : : 1250 

1260 * 1280 * 1300 
Seqidl : GGTTGATGTAAATTTTGTGGTTGAAGAACAACCTTCAGGATCATCAACCA : 1300 
Seqid3 : : 1300 

1320 * 1340 * 
Seqidl : TCGCAGCAGGCTACTCTCAAAGTGGTGGTGTAACTTTTCAATTTGATGTT : 1350 
Seqid3 : : 1350 

1360 * 1380 * 1400 
Seqidl : TCTCAAAATAACTTTATGGGTACAGGTAAGCACGTCAATGCTTCGTTTTC : 14 00 
Seqid3 : : 1 4 °° 

1420 * 1440 * 
Seqidl : TCGCTCTGAGACCCGTGAGGTGTATAGTTTGGGTATGACCAACCCATACT : 1450 
Seqid3 : : 1450 



1460 * 1480 * 1500 
Seqidl : TTACCGTAAATGGCGTCTCGCAAAGCTTGAGTGGCTACTATCGTAAAACC : 1500 
Seqid3 : : I 500 
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1520 + 1540 
Seqidi : AAGTATGATAACAAGAACATTAGTAATTATGTACTTGATTCTTATGGTGG : 1550 
Seqid3 : : 1550 

1560 * 1580 * 1600 
Seqidi : CTCATTAAGCTATGGATATCCAATTGATGAAAATCAACGCATAAGCTTTG : 1600 
Seqid3 : : 1600 

+ 1620 * 1640 
Seqidi : GTCTGAATGCTGACAATACCAAGCTTCATGGCGGTCGTTTTATGGGCATT : 1650 
SeqidJ : : I 650 

1660 * 1680 * 1700 
Seqidi : AGTAATGTCAAGCAGCTGATGGCAGATGGTGGCAAAATTCAAGTGGATAA : 1700 
Seqid3 : = 1 7 00 

* 1720 * 1740 * 
Seqidi : TAATGGCATTCCTGATTTTAAGCATGATTACACAACCTACAATGCCATTT : 17 50 
Seqid3 : : 1750 

1760 * 1780 * 1800 
Seqidi : TGGGGTGGAATTATTCAAGTCTAGATCGCCCTGTATTTCCAACCCAAGGC : 1800 
Seqid3 : : 1800 

* 1820 * 1840 * 
Seqidi : ATGAGTCATTCTGTAGATTTGACGGTTGGTTTTGGTGATAAAACTCATCA : 1850 
Seqid3 : = 1850 



1860 * 1880 * 1900 

Seqidi : AAAAGTGGTTTATCAAGGCAATATCTATCGCCCATTTATCAAAAAATCAG 



1900 
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Seqid3 : : 1900 

1920 * 1940 
Seqidl : T C T T G CG T G G A T AC G C C AAG T T AGG CT AT GGC AAT AAT T T ACC AT T T T AT : 1950 
Seqid3 : : 1950 

1960 * 1980 * 2000 
Seqidl : GAAAATTTCTATGCAGGCGGCTATGGTTCGGTTCGTGGCTATGA.TCAATC : 2000 
Seqid3 : : 2000 

2020 * 2040 * 
Seqidl : CTCTTTGGGTCCACGCTCACAAGCCTATTTGACAGCTCGTCGTGGTCAAC : 2050 
Seqid3 : : 2050 

2060 * 2080 * 2100 
Seqidl : AAACCACACTAGGAGAGGTTGTTGGTGGTAATGCTTTGGCAACTTTCGGC : 2100 
Seqid3 : : 2100 

2120 * 2140 + 
Seqidl : AGTGAGCTGATTTTACCTTTGCCATTTAAAGGTGATTGGATAGATCAGGT : 2150 
Seqid3 : : 2150 

2160 * 2180 * 2200 
Seqidl : GCGTCCAGTGATATTCATTGAGGGCGGTCAGGTTTTTGATACAACAGGTA : 2200 
Seqid3 : : 2200 

* 2220 * 2240 

Seqidl : TGGATAAACAAACCATTGATTTAACCCAATTTAAAGACCCACAAGCAACA : 2250 

Sf»rri rn • : 2250 
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2260 * 2280 - 2300 

Seqidl : G C 7 G AAC AAAAT G C AAAAG CAGCC AAT CGCCCGCTACT AAC C C AAG AT AA : 2 3 00 

Seqid3 : : 230C 

* 2320 * 2340 

Seqidl : ACAGTTGCGTTATAGTGCTGGTGTTGGTGCAACTTGGTATACGCCCATTG : 2350 

Seqid3 : : 2350 

2360 * 2380 * 2400 

Seqidl : GTCCTTTATCTATTAGCTATGCCAAGCCATTGAATAAAAAACAAAATGAT : 24 00 

Seqid3 : : 2400 



Seqidl 



2420 * 2440 

CAGACCGATACGGTACAGTTCCAGATTGGTAGTGTCTTTTAA 



2442 
2442 



09/701711 
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Figure 3 : Alignment of the BASB027 polypeptide sequences. 
Identity to SeqID No:2 is indicated by a dot. 

2 0 + 4 0 
Seqid2 : MRNSYFKGFQVSAMTMAVMMVMSTHAQAADFMANDITITGLQRVTIESLQ : 50 
Seqid4 : A : 50 

60 * 80 100 
Seqid2 : SVLPFRLGQVVSENQLADGVKALYATGNFSDVQVYHQEGRI I YQVTERPL : 100 
Seqid4 : A = 100 

120 * 140 * 
Seqid2 : IAEINFEGNRLI PKEGLQEGLKNAGLAVGQPLKQATVQMIETELTNQYIS : 150 
Seqid4 : : 150 

160 * 180 * 200 
Seqid2 : QGYYNTEITVKQTMLDGNRVKLDMTFAEGKPARWDINI IGNQHFSDADL : 200 
Seqid4 : : 200 

* 220 * 240 
Seqid2 : IDVLAIKDNKINPLSKADRYTQEKLVTSLENLRAKYLNAGFVRFEIKDAK : 250 
Seqid4 : : 250 

260 * 280 * 300 
Seqid2 : LNINEDKNRI FVEISLHEGEQYRFGQTQFLGNLTYTQAELEALLKFKAEE : 300 
Seqid4 : : 300 

320 * 340 
Seqid2 : GFSQAMLEQTTNNISTKFGDDGYYYAQIRPVTRINDESRTVDVEYYI DPV : 350 
Seqid4 : : 350 
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360 - 380 * 400 
Seqid2 : HPVYVRRINFTGN^KTQDEVLRREMRQLEGALASNQKIQLSRARLMRTGF , : 4 00 
Seqid4 : : 400 

42 0" * 440 
Seqid2 : FKHVTVDTRPVPNSPDQVDVNFVVEEQPSGSSTIAAGYSQSGGVTFQFDV : 4 50 
Seqid4 : : 450 

460 * 480 * 500 
Seqid2 : SQNNFMGTGKHVNASFSRSETREVYSLGMTNPYFTVNGVSQSLSGYYRKT : 500 
Seqid4 : : 500 

+ 520 + 540 
Seqid2 : KYDNKNISNYVLDSYGGSLSYGYPIDENQRISFGLNADNTKLHGGRFMGI : 550 
Seqid4 : = 550 

560 * 580 * 600 
Seqid2 : SNVKQLMADGGKIQVDNNGIPDFKHDYTTYNAILGWNYSSLDRPVFPTQG : 600 
Seqid4 : : 600 

620 * 640 * 
Seqid2 : MSHSVDLTVGFGDKTHQKVVYQGNI YRPFIKKSVLRGYAKLGYGNNLPFY : 650 
Seqid4 : : 650 

660 * 680 * "700 
Seqid2 : ENFYAGGYGSVRGYDQSSLGPRSQAYLTARRGQQTTLGEVVGGNALATFG : 7 00 
Seqid4 : : 7 00 

720 * 740 • 

Seqid2 : SELI LPLPFKGDWI DQVRPVI FIEGGQVFDTTGMDKQT I DLTQFKDPQAT : 750 
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Seqid4 : : 7 50 

760 * 780 * 80C 
SeqidZ : AEQNAKAANRPLLTQDKQLRYSAGVGATWYTPIGPLSISYAKPLNKKQKD : 300 
Seqid4 : : 800 

Seqid2 : QTDTVQFQIGSVF : 813 
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Figure 4: Coomassie stained SDS-FAGE of purified BASB027 protein. 
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Figure 5: Western blot whh tera-His antibody of purified BASB027 protein. 
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Figure 6: Western hiot of purified BASB027 protein with the corresponding anti- 
recombinant protein sera. Panel A: prc-immune sermn. Pane! B: immune serum. 
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Figure 7: Western blot of w hole ceil ly sates of 16 strains of M. caturrhalis using 
pooled sera against the BASB027 protein (sera was diluted 1:2000). 
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Figure 8: Western blot of purified recombinant BASB027 with corresponding anti- 
peptide sera. Lanes 2 and 3 non immune sera. Lanes 1 and 4 immune sera. 
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